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Introduction
Currently, the treatment paradigm for Crohn disease (CD) is changing to an earlier, more aggressive treatment [1] , with the objective of inducing "mucosal healing" [2] . With this approach, clinicians aim to prevent or retard progression to permanent bowel damage [3] . Nevertheless, despite all studies, it is unknown whether ulcerative colitis (UC) has the same natural history of progression to irreversible bowel damage as does CD, and much less whether an earlier, more aggressive treatment could alter this tendency.
In the literature, there is evidence that chronic UC may extend proximally and, as CD, may also be complicated by structural and functional damage beyond the mucosal layer [4, 5] , leading to strictures, pseudopolyposis, bridging fibrosis, dysmotility, anorectal incontinence, and possibly impaired permeability [6, 7] . However, the true prevalence and importance of these later complications in clinical practice are unknown.
Until now, the key endpoints of natural history studies of UC have been colectomy rates, cancer, disease activity, and disease extension. The damaging consequences of persisting inflammation in the colonic function have not been effectively studied. Being a mucosal illness, UC is not typically accompanied by the stricturing and fistulizing complications that can be seen in CD; therefore, there is an inclination among physicians to consider it a less progressive disease. This approach results in a hesitancy to initiate more potent treatments earlier in the progression of the disease, even if this approach has been shown to have better outcomes [8, 9] .
The aim of this study was to analyze a group of UC patients diagnosed between January 1, 2000 and December 31, 2004, regarding the clinical course, the morphological damage, and functional status.
Patients and Methods
A total of 633 consecutive patients with UC were under followup in a tertiary referral center by November 2016. Clinical history, demographics, medication use, colectomy rate, and endoscopic/ imagiologic results ("lead pipe," stenosis, pseudopolyp, fibrous bridges) were recorded in a prospectively maintained database.
In this study, we retrospectively selected all patients diagnosed between January 1, 2000 and December 31, 2004, living in the direct referral area of the hospital (serving a defined population of 509,000 inhabitants).
Individuals included in the study were diagnosed with UC based on clinical, endoscopic, radiological, and histological findings. The anatomic distribution of the disease at the time of diagnosis and during clinical follow-up was determined by endoscopic evaluation and classified according to the Montreal classification.
Although most patients did not undergo a barium enema, where the term "lead pipe colon" was primarily applied, the patients with a shortened, stiff and narrowed colon, with diffuse loss of haustration in colonoscopy, were classified as having this condition.
The functional anorectal disorder evaluated was fecal incontinence, defined as uncontrolled passage of fecal material recurring for 3 months. Leakage of flatus alone was not characterized as fecal 76 incontinence, partly because of the difficulty to define when passage of flatus is abnormal. Strictures were defined as areas of constant narrowing, noted either by surgery, radiology, or endoscopy.
After obtaining informed consent, sociodemographic and clinical parameters were retrieved from all patients. Sociodemographic data included patient age and gender. Clinical data included the history of inflammatory bowel disease (date of diagnosis, disease activity, endoscopic/imagiologic results), associated comorbidities, smoking history, surgical background, previous and current treatment for inflammatory bowel disease (aminosalicylates, corticosteroids, immunomodulators or biologic therapy with anti-tumor necrosis factors [anti-TNFs]).
We performed a prospective evaluation using the Cleveland Clinic Incontinence Score (CCIS) and the Fecal Incontinence Quality of Life Scale for anorectal functional status evaluation, through a telephone interview. The CCIS takes into account the frequency of incontinence and the extent to which it alters a person's life in 5 questions assessing type of incontinence (solid, liquid, gas, wears pad, lifestyle alteration) and the frequency with which a type of incontinence occurs is rated on a scale from 0 (never) to 4 (always). The sum of the frequencies is added to yield a total score that can range from 0 to 20, with higher scores indicating higher levels of incontinence. The Fecal Incontinence Quality of Life Scale is composed of a total of 29 items. These items form 4 scales: lifestyle (10 items), coping/behavior (9 items), depression/ self-perception (7 items), and embarrassment (3 items). We define persistent incontinence for symptoms with, at least, 1 year of duration. All these tests were applied to patients in a nonactive phase of the disease (less than 3 bowel movements per day without blood or mucus).
Statistical analysis was performed with SPSS 20.0 software (SPSS, Chicago, IL, USA). All continuous variables are listed as mean ± SD. Mean values between the different groups were compared using the Student t test for continuous variables and categorical data were compared using the χ 2 test. All reported p values were two-tailed, and p values of less than 0.05 were considered statistically significant.
Results
A total of 104 patients diagnosed with UC were included in this analysis; however, in 3 patients it has not been possible to obtain follow-up data. There were 55 men and 49 women (47%) included in the study, with a male-to-female ratio of 1.1: 1. The mean age at diagnosis was 38 ± 17 years (range 13-81 years). The follow-up period ranged from 11 to 15 years, with a mean follow-up period of 13 years. Characteristics of the study population are summarized in Table 1 .
At diagnosis, left colon type involvement (Montreal classification E2) was the most common (57%) and pancolitis (Montreal classification E3) was the least commonly seen extent of the disease (19%). In 24% of the patients, proctitis (Montreal classification E1) was observed. Among the proctitis and left-side colon type patients, 12% presented proximal disease extension during the follow-up period.
There was a statistically significant association between age and extent of the disease (p = 0.014). Individuals who had been diagnosed with UC prior to the age of 40 years had a prevalence of extensive colitis that was 32% higher than that observed in individuals diagnosed with UC when they were over 40 years of age.
Regarding smoking habits, 8% of the patients were active smokers, 25% former smokers, and 67% nonsmokers.
The majority of our UC patients (92%) were on 5-aminosalicylic acid therapy. About half of the UC patients (56%) received steroids for disease management, 37% azathioprine, and 16% anti-TNFs. A small percentage of UC patients were treated with cyclosporine (1%) (Fig. 1). A total of 5 patients were submitted to a colectomy, 4 for disease activity and 1 for high-grade dysplasia in follow-up biopsies. Stenosis occurred in 3% of patients. No colon cancer (adenocarcinoma) was noted in our patients. In 15% of the patients, a "lead pipe" colon was described, in 16% pseudopolyps, and in 3% fibrous bridges (Fig. 2) . The average time between UC diagnosis and first structural damage report was 5.9 ± 3.4 years.
Reference to functional anorectal disorders was identified in 49%, mostly previous and self-limited episodes of incontinence, but including persistent incontinence in 10% of the patients (CCIS 8 ± 4.8). Using CCIS, we identified 5 patients with mild incontinence, 4 with moderate, and 1 patient was classified with severe incontinence (Fig. 3) . There was an increased prevalence of structural damage and anorectal dysfunction in patients who needed corticosteroid therapy (p = 0.001), immunosuppressants (p < 0.001), and anti-TNFs (p = 0.002) and a positive association between structural damage and anorectal dysfunction (p < 0.001). There was no association between age and anorectal dysfunction, including incontinence episodes.
Discussion
It is unknown if UC has the same inexorable tendency to progress to irreversible bowel damage as CD. There is some evidence that in chronic UC, the disease may be complicated by structural and functional damage beyond the mucosal layer, leading to strictures, pseudopolyposis, bridging fibrosis, dysmotility, and anorectal incontinence [5, 6] . The true prevalence and relevance of these later complications in clinical practice is unknown; however, they provide the basis to accept that UC, as CD, should be regarded as a progressive disease. Earlier and more aggressive disease control might be a way of avoiding or forestalling these consequences. In this study, we evaluated the long-term disabilities in an UC population, evaluating major consequences of ongoing inflammation in UC, its clinical course, the morphological damage, and functional status.
In our study, we identified 104 patients with UC diagnosed between January 1, 2000 and December 31, 2004, in a population of 509,000, which is contained in the incidence reported in the literature [10, 11] .
In the modern age of endoscopy, assessment of UC severity and activity is based on medical symptoms and on endoscopic classification of inflammation. In several clinical trials and in clinical practice, therapeutic goals for UC have converted into achieving mucosal healing [12] . Nevertheless, what is considered a healed mucosa by the current endoscopic indexes does not necessarily translate into a healthy mucosa or preservation of gastrointestinal physiology. Atrophic-looking mucosa or mucosa replaced by pseudopolyps can be found in chronic and endstage colitis, and both are, by present endoscopic scores, considered to be healed. Still, these "burned-out" mucosae are possibly not healthy mucosae.
In our study, we found pseudopolyposis in 16% of patients. These lesions have been theorized to result from ulceration, which penetrates across and undermines the muscularis mucosae, therefore permitting sizeable mucosal tags drawn out by the propulsive action of the gut. In a clinical study performed by De Dombal et al. [6] , pseudopolyposis was found in 58 of 465 UC patients (12.5%). A higher prevalence of 48% was not unexpectedly perceived in a series of colonic resection specimens [13] . Ulceration of these pseudopolyps can cause bleeding and anemia [14] [15] [16] . Like pseudopolyposis, another sort of postinflammatory injury is bridging fibrosis. In our study, we observed bridging fibrosis in 3% of the patients. Van Moerkercke et al. [17] reported the case of a man with UC, in whom bridging fibrosis seemed to be connected with fecal urgency and incontinence even in the absence of endoscopic or histological indication of disease activity.
In dissimilarity with CD, where illness location is rather stable, UC is a dynamic disease with colorectal inflammation extent fluctuating over time, which has significant consequences. The extent of colonic commitment in UC is clinically significant. It has an influence on the requirement and kind of medication, on the severity and activity of the disease, on the degrees of colectomy and hospitalization, and on cancer and mortality risk. 12% of our proctitis and left colitis colon type patients presented proximal disease extension during the follow-up period. This value was similar to some longitudinal referral center-based and population-based cohorts studies [18] but lower than others that have shown values between 27 and 54% [4, [19] [20] [21] [22] .
While characteristically connected with CD, strictures can also complicate UC. In our study, stenosis occurred in 3% of the patients. Edwards and Truelove [23] described benign strictures in 6.3% of UC cases, and de Dombal et al. [6] in 11.2%. In one of the largest series to date, Gumaste et al. [24] found benign strictures in 3.2% of UC patients at their referral center. For a long time, it was assumed that UC-related strictures were caused by muscular hypertrophy and thickening of the muscularis mucosae and muscularis propria rather than from fibrosis. However, recent studies have suggested that the cause of colonic stenosis in longstanding UC is fibrosis, possibly induced by inflammatory neutrophils producing b-FGF [25] .
Despite the improvement in surgical techniques, colectomy it still considered a dramatic event especially for young patients. The technique may be complicated by postoperative complications such as infections, anastomosis leakage, abscesses, reduced fertility, sexual dysfunction, and small bowel obstructions. Although the general health often improves significantly after removing the sick colon, and the probability of developing colorectal cancer is reduced to a minimum, many patients experience psychological issues with living with an ileostomy or an ileal pouch-anal anastomosis. Furthermore, Hahnloser et al. [26] reported that 70% of the patients with an ileal pouch experience one or more episodes of pouchitis during a 20-year period of follow-up. In our study, 5% of the patients were submitted to a colectomy (1 case for dysplasia and 4 for refractory disease).
One disturbing form of dysmotility in UC is compromised anorectal function, leading to urgency, tenesmus, and incontinence. These symptoms are more serious during active and severe inflammation, but it is also known that patients with long-lasting disease may have comparable disorders even when their proctitis is mild or quiescent [27] . In our study, we identified 49% of patients with functional anorectal disorder (mostly self-limited and previous episodes of incontinence) including persistent incontinence in 10% of the patients. We observed an association between structural damage and anorectal dysfunction (p < 0.001). Pseudopolyps was the lesion with the strongest association (p = 0.024).
No association was observed between the extent of disease and anorectal dysfunction, but a significant association between the extent of the disease and structural damage was identified (p < 0.001). No association was observed between duration of the disease and anorectal dysfunction or structural damage. There was an increased incidence of structural damage and anorectal dysfunction in patients who needed corticosteroid therapy (p = 0.001), immunosuppressants (p < 0.001), and anti-TNFs (p = 0.002), showing that patients with the aggressive forms of the disease are the ones with the greatest probability of morphological and functional damage.
Although our definition of inactive disease is not a validated concept, it is accepted worldwide. Nevertheless, we assume that the design of the study does not allow a better evaluation of the disease activity.
Conclusions
UC is a disease with structural and functional consequences in a significant subset of patients. This important data should be considered when defining the therapeutic strategy.
New studies using operating technical innovations in imaging and in motility should be led, in the future, in order to evaluate the evolution of bowel impairment in UC and the consequences of disease-modifying agents in preventing it.
